Expression of en borders the posterior boundary of the second and third coelomic sacs in the mesoderm of N. anomala. These domains initiate adjacent to the preceding ectodermal domains of en, suggesting the ectoderm might signal to the mesoderm during brachiopod development. None of the other genes expressed in the mesoderm of N. anomala (pax2/5/8, ptc, smo and gli) show iterated patterns throughout the four coelomic sacs. In addition, en, ptc, smo and gli, but not pax2/5/8, are also expressed in the unsegmented mesoderm of T. transversa, suggesting that their developmental role might not be related to the partitioned mesoderm morphology of N. anomala.
the specification of the mantle lobe of T. transversa might initiate between mid-blastula and radial gastrula stage. The period between mid-blastula and early gastrulation can also play a role in the positioning of the anterior domains of en and wnt1-but not in the establishment of pax6 expression. Disturbance of en and wnt1 expression in the mid-blastula treatments suggests these anterior domains are not yet established in the embryo, and their positioning is affected by the over-activation of the Wnt pathway. Differently, the consistent expression of pax6 between mid-blastula and radial gastrula treatments indicates the anterior domain of pax6 was not affected by the azakenpaullone, suggesting its specification must occur before the mid-blastula stage or be independent of the Wnt pathway. Thus, our experimental data suggests that disturbing T. transversa Wnt signaling affects the development of the mantle lobe and the morphology of the apical/mantle boundary, and that pax6 might have an earlier upstream role in the embryonic body patterning of brachiopods. In the radial gastrula, transcripts of ptc, smo and gli occur in the mesoderm. Transcripts of ptc are expressed in the mesoderm and endoderm of subsequent stages, except at the posterior pedicle mesoderm. The gene smo is ubiquitously expressed in the mesoderm dur-ing gastrulation and, in the asymmetric and bilateral gastrula, in a conspicuous anterior ectodermal domain. Expression of smo cleared from the anterior mesoderm in the trilobed larva. Expression of gli covers the whole mesoderm of the radial and asymmetric gastrula, and in two additional ectodermal domains at the anterior region of the apical lobe and mantle lobe. Expression becomes restricted to patches in the mantle mesoderm and the ectodermal domains resolve into stripes in the anterior portion of the apical and mantle lobes in the bilobed larva. Finally, in the trilobed larva transcripts of gli are restricted to the mantle and pedicle mesoderm. Anterior is top in all panels and ventral is to the right in all lateral views. White arrowheads mark the apical/mantle boundary and black arrowheads mark the mantle/pedicle boundary. Scale bars = 20 µm. In the radial gastrula, ptc1 is not expressed, whereas in the asymmetric gastrula it is restricted to the anterior mesoderm and anterior-dorsal domains. Transcripts of ptc1 remain in the ventral mesoderm associated with the first, second and third coelomic sacs and fade in the bilobed larva. The expression of smo in the asymmetric gastrula covers most of the mesoderm except for the anterior portion correspondent to the first coelomic sac; a dorsal ectodermal domain is also present. The expression fades in the bilateral gastrula and smo is not detected in the bilobed larva. The gene gli is expressed in the forming second to fourth coelomic pouches, but not the in the first, and the expression covers most of the mesoderm in the bilobed larva. Anterior is top in all panels and ventral is to the right in all lateral views. White arrowheads mark the apical/mantle boundary. Scale bars = 20 µm. [8] [9] [10] , pax6 11 and pax2/5/8 10, 12, 13 ; Vertebrata en [14] [15] [16] [17] [18] [19] [20] [21] [22] , pax6 [23] [24] [25] and pax2/5/8 [26] [27] [28] ; Hemichordata en, pax6 and pax2/5/8 29, 30 ; Echinodermata en [31] [32] [33] [34] and pax6 [61] [62] [63] [64] [65] [66] , pax6 [67] [68] [69] and pax2/5/8 70, 71 ; Annelida en 1, 2, [72] [73] [74] [75] , pax6 [76] [77] [78] and 
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